This paper sumarices an acoustic survey of Medium to low Voltage Transformation Centers for electrical energy distribut~on in cities. The investigation is intented to contribute to an stardardization of their designe as to avoid acoustic interference with the neighbowhood. ( * )
INTRODUCTION
The Transformation Centers (T.C. ) have been mainly selected after consultation on noisances claims with the main Spanish Electrical Distributions Companies.
In order to cover a wide spectrum a geogrzfical distribution has been accounted for. So far 23 T.C. have been visited in four regions crossing Spain from North-East to South-West. Fig. 1 .
Fig. 1. T.C. Regional localization in Spain Vibration Transmission and Noise Generation
The main source of acoustic disturbance by The T.C. is The Electrical Transformer due to the magnetostriction effect in their nucleous which generate mechanical vibrations transmited by solid and fluid elements to the external case. Figure 2 shows the discrete energy distribution of a typical spectrum of the sound radiated by Electrical Power transformers.
Vibration of the transformer case are transmited to the building both by the mechanical supports and by the electrical cables.
The transformer case use to be isolated from the building structure by resilient mounts.
Connections of the electrical cables to the transformer clamps, mainly in the low voltage side, are in general rigid and the cables mechanically fixed to the building walls. One t h i r d octave band a n a l y s i s of a 400 kVA Transfornler.
The sound l e v e l r e s u l t i n g i n t h e enclosure from t h e a c o u s t i c energy r a d i a t e d by t h e transformer c a s e i s i n some of t h e T.C. reduced by covering t h e c e l l i n g with a c o u s t i c a l p l a t e s . (Tables 11 A and B) .
NOISE DISTmNCE

The Transformation Centers, by reason of its own function, are distributed among t h e Quarters of t h e c i t i e s , t h e i n f l u e n c e of t h e out-door r a d i a t e d sound depending on t h e a c o u s t i c environment and s e n s i b i l i t y of t h e zone.
Complaints r a i s e d i n r e s i d e n t i a l zones, i n g e n e r a l during n i g h t s p e r i o d s , a r e maimly because t h e T.C. a r e i n most c a s e s included i n t h e same apartaments b u i l d i n g .
I n t h o s e c a s e s where s t r u c t u r e born sound transmission was p r e s e n t it was observed t h a t t h e transformers were consequently i s o l a t e d from t h e b u i l d i n g s t r u c t u r e .
With r e s p e c t t o t h e r a d i a t e d sound by t h e transformer t h e SPL measured i n t h e i n t e r i o r of t h e T.C.
does not g e n e r a t e s noisances i n t h e apartaments contiguous rooms e i t h e r i n t h e h o r i z o n t a l o r v e r t i c a l s i t u a t i o n s when normal b u i l d i n g c o n s t r u c t i o n s were observed. Exceptions asked f o r reinforcement of t h e s e p a r a t i o n walls.
A s p e r a i r b o r n e n o i s e r a d i a t e d t o t h e e x t e r i o r by t h e f a s a d e of t h e T.C. t h e a n a l y s i s of t h e g l o b a l Transmission Loss shows t h e outstanding i n f l u e n c e of t h e i n p u t and out-put v e n t i l a t i o n g r i l l s , b e s i d e s a minor c o n s t r i b u t i o n of t h e entrance door.
MEASUREMENTS
Measurements of n o i s e l e v e l s with i n t e g r a t i n g p e r i o d s of 20 seconds were made with p r e c i s i o n SWI and graphic recorder, t h e minimun l e v e l assigned i n each c a s e t o t h e permanent background n o i s e generated by t h e Transformer. (Fig. 3 ,  Tables I, 1 1 ) .
T. C. AVERAGE OUT-DOOR ACOUSTIC RADIATION SOURCE
Tables shows an average i n t e r i o r l e v e l i n t h e T.C. Ventilation g r i l l s a r e by f a r t h e most weak p a r t of t h e fasade. Most of t h e T.C. have natural v e n t i l a t i o n with T.L. of t h e order of 4 dB. I n one case where ambient temperature asked f o r forced v e n t i l a t i o n a d d i t i o n a l f a n noise i s reduced by acoustic f i l t e r s on t h e g r i l l s . With t h i s global a t t e n u a t i o n t h e radiated sound by t h e fasade i n t h e f a r f i e l d can be assimilated t o a p o i n t source wich a sound l e v e l a t t h e fasade surface position of 43 dBA v a l i d i n most cases i n r e l a t i o n t o t h e out-door environment l e v e l of 45 dBA r e q u i r e t i n Residential Zones ( 3 5 dBA i n Sanitarian zones).
The problem grows i n t h e common case of a p a r t m e n t windows i n t h e near f i e l d of r a d i a t i o n ( c l o s e t o t h e v e n t i l a t i o n g r i l l s ) f i g . 4, o r i n reverberant cond i t i o n s e i t h e r i n t h e same building ( i n t e r i o r yards) o r across narrow s t r e e t s . These cases ask f o r a c o u s t i c a l f i l t e r s i n t h e g r i l l s . So f a r t h e influence of t h e geographycal region i n t h e v e n t i l a t i o n of t h e T.C. has been overpased by t h a t of t h e k~~/ m~ r a t i o . I n t h e North region, Table  I A (TC. no 12) it was found t h e maximum i n t e r i o r temperature f o r a r a t i o of 19, no matter t h e climate conditions shows lower temperature t h a t i n t h e South Regions. This data enfasices t h e importance of t h e r a t i o K V A /~~ a s a reference parameter i n t h e designe of t h e T.C. Further research i s i n progress.
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